Spirulina ferredoxin-NADP+ reductase. Further characterization with an improved preparation.
The preparation procedure for Spirulina ferredoxin-NADP+ reductase (ferredoxin: NADP+ oxidoreductase, EC 1.18.1.2, FNR) was improved by adding protease inhibitors, phenylmethylsulfonylfluoride (PMSF) and EDTA, through the whole process of preparation and by introducing an affinity chromatography step on Blue Sepharose CL-6B. The addition of the inhibitors largely prevented the formation of the minor component (FNR I), and the affinity gel chromatography simplified the preparation process, shortening the exposure period of FNR to proteolysis. However, complete removal of the heterogeneity of FNR found at the amino (N)-terminal region was not achieved even by applying the new method. The affinity chromatography on the Blue Sepharose gel was also effective in purifying spinach FNR. The affinity of this gel for Spirulina FNR was compared with that for the enzyme derived from spinach leaves. The spinach enzyme had a higher affinity than the Spirulina one. Both enzymes showed the highest affinities to Blue Sepharose at 20--30 mM NaCl concentration. The N-terminal sequence analysis revealed that there was 4 forms, which were probably modifications produced by exopeptidase action during the preparation, or even in the living cells. The longest component gave the N-terminal sequence Ala-Lys-Thr-Asp-Ile-Pro-Val-Asn-Ile-Tyr-. The others lacked amino acids successively one by one from the N-terminus. In contrast, the carboxyl(C)-terminal residues of all 4 FNR forms were tyrosine. The probable C-terminal sequence was predicted to be -Trp-His-Val-Gln-Thr-Tyr based on a study of a cyanogen bromide peptide.